INTRODUCTION
Recent surveys estimate that almost 30% of American and Canadian medical students gain work experience abroad during their 4 years of medical school (1) , and many experts expect that number to increase in the future (1, 2) . However, little research exists regarding the ethical consequences of such experiences, or on the necessary training needed to prepare students for global health work (3, 4) .
The ever increasing interest in working abroad among medical students begets implementation of a formal global health curriculum in medical schools in order to adequately prepare students for these endeavors. The need for such education is well documented in a body of research and surveys (1) (2) (3) (4) (5) (6) . Nonetheless, there is almost no specific information as to what the content of such an education should entail (6, 7) . This void is most strongly felt in the realm of global health ethics, especially as it relates to the responsibilities, training, and goals of students involved in projects in low resource settings. A research-based and academically informed framework for the development of global health ethics principles is urgently needed.
This paper reviews the literature on ethical education in global health and describes how the small body of research is being used to direct the first evidence-driven Pre-departure Global Health Training Institute offered by a Canadian medical faculty in Ottawa.
DEFINITION OF GlOBAl HEAlTH AND GlOBAl HEAlTH ETHICS
The Institute of Medicine of the National Academies, a US national advisory body, comprehensively defines global health in the following manner: "Global health is the goal of improving health for all people in all nations by promoting wellness and eliminating avoidable disease, disabilities, and deaths. It can be attained by combining population-based health promotion and disease prevention measures with individual-level clinical care. This ambitious endeavor calls for an understanding of health determinants, practices, and solutions, as well as basic and applied research on disease and disability, including their risk factors" (8) .
It is apparent that the context of global health work extends beyond the conventional concept of relief or aid missions abroad, and includes any type of work in lowresource settings aimed at improving the quality of life of the individuals or the population at hand. In this paper, an individual partaking in any type of activity in the context of the above definition is considered to be participating in a global health experience.
Students engaging in global health projects often have altruistic motives for doing so. However, global health experiences are frequently overall more beneficial to the student than the target population. Furthermore, the risks to students, patients, and the communities in which these experiences occur are difficult to ascertain and even more challenging to prevent or minimize without a form of pre-departure supervision or training. Finally, without training in the use of a framework with which to assess the validity and ethical principles of a project, seemingly benevolent projects can have detrimental consequences not only on the student but also on patients and their communities. It is then the role of global health ethics to examine the underlying principles of global health and how they relate to accepted standards of social or professional behavior, beyond the first principle of the medical oath, "first do no harm". A lack of a workable definition of global health ethics highlights the complexity of the issue and makes the case for more research to be conducted on the topic. 
WHy GlOBAl HEAlTH EDUCATION?
The primary responsibility of medical schools is to train medical students to become competent clinicians, largely emphasizing professional ethics and patient safety. In Canada, much of this competency is defined around the CanMEDS® roles as described in the CanMEDS® project (9) . The CanMEDS® project is an initiative driven by the Royal College of Physicians and Surgeons of Canada and it aims to identify a series of skill and attitude-based competencies that an effective physician should acquire and develop during their career. Many of the roles identified by the project (Professional, Communicator, Collaborator, Health Advocate, Scholar, and Manager) are based on a solid training that includes discourse in Canadian medical law and medical ethics within the context of this law. Although important, this training may not be as applicable to resource poor countries, because these may have a distinct political, economic, legal and social make-up (10) . Medical students and inexperienced professionals choosing to do clinical or health care work abroad are bound to find themselves facing unique challenges (10, 11) .
However, such challenges are not exclusive to international work. In today's increasingly interconnected world, global health education has become an important aspect of a physician's clinical competency in his home country (6, 7, 12) . Immigrants and refugees comprise an increasingly greater share of the patient population in Canada, as approximately 20% of the Canadian population is foreign born (13) . Furthermore, most new immigrants to Canada arrive from what are considered "developing nations" (13) . Diseases can penetrate borders at new rates with significant repercussions, and an appreciation of tropical medicine and foreign infections is becoming ever more important (3, 4) . A personal history of conflict, human rights violations, or resource disparity continue to cause poor health among many patients within Canada, and thus physicians need to have a solid understanding of how such issues play a role in health (14) . These new challenges outline the importance of global health education as a necessary tool for good health care delivery, both abroad and in Canada.
THE GlOBAl HEAlTH CURRICUlUM: A VOID IN EVIDENCE-BASED CONTENT
Recent research published in The Lancet, New England Journal of Medicine, British Medical Journal, and the Canadian Medical Association Journal has established the role of global health in the education of modern physicians (5) (6) (7) 9, 10) . This paper sought to reinforce the idea that the content of global health curricula should be based on strong empirical evidence from research, and as such, more investigation is needed in this area.
In 2006 the Global Health Education Consortium (GHEC), in partnership with the US branches of the International Federation of Medical Students Association (IFMSA-USA and AMSA), produced a guide for global health curriculum development for implementation by Faculties of Medicine (15) . This document summarizes the need for global health curriculum, and recommends the incorporation of two educational themes: determinants of health and cultural sensitivity (15) . Though it lays out a generalized strategy for implementation, very little guidance is provided on the content of the proposed curriculum. More importantly, no attempt is made to classify the content into educational themes.
In turn, the Association of Faculties of Medicine of Canada (AFMC), the main accrediting body for medical school curricula in Canada, in partnership with the Canadian Federation of Medical Students Global Health Program (CFMS-GHP), also developed a template for national guidelines for pre-departure training within Canadian medical school curricula (12) . This document recommends guidelines for the curriculum content as well as suggestions on implementation. A noteworthy addition by the AFMC is the identification of core competencies, including personal health, travel safety, cultural awareness, language competencies, ethical considerations, and recommendations and resources for implementation (16) . Despite the great organizational benefit to such a document, it remains broad and is the product of consensus. Therefore, it is not strictly evidenced-based, largely due to the absence of such empirical research in the literature.
The research void is most notable in the realm of global health ethics. Work conducted to date has focused extensively on a description of what constitutes ethical practices (17) (18) (19) . Most of the research has adopted a philosophical perspective, focusing on examples such as the ethics of pharmaceutical practices and developmental and aid work (11, (19) (20) (21) (22) . These topics largely reflect the dilemmas faced by institutions operating on an organizational level, leaving out important quandaries that individuals, such as medical students, may face. Thus, it is important for an ethical framework to exist within which the individual can begin the process of ethical assessment (11, 23) . Such a framework would allow individuals with no prior experience in the field, as well as veteran workers to develop a strategy for reflecting on ethical dilemmas.
One successful tool to date has been an on-line forum for debriefing created by the American Medical Association Journal of Ethics. Called "Virtual Mentor", the project consists of a series of letters and articles largely written by students wishing to recount the dilemmas they faced during their international work (24) (25) (26) . After a student's contribution, input is given by a faculty member or professional with extensive experience in the area. The differences in reasoning and discussions between students and their Mentor are effective in providing readers with various approaches to tackling the concepts of ethical development. Arguably the best utility of this series is the insight that stands to be gained into potential strategies for analyzing complex issues. The main shortfall of the series is that it focuses on organizational ethics with themes such as ethical pharmaceutical practices (23), fair distribution of medicines while on missions (23) , and building effective partnerships in the field (23, 27, 28) . Although such themes are important for students to examine, it is just as important to engage in a model of ethical study focusing on defining the student's role individually. Furthermore, the series does not attempt to recommend a framework for ethical education in global health, but does reiterate and demonstrate its importance (26) .
Andrew Pinto wrote a landmark paper on the issue of ethical training in global health, in which he argues that global health work introduces dilemmas distinct from those faced in one's own country (10) . As the nature of these dilemmas is often unpredictable, Pinto attempts to define a series of ubiquitous ethical principles. Pinto maintains that a foundation of global health ethics borrows much from public health, sociology, epidemiology, and anthropology and a proper ethical assessment of any global health experience therefore requires knowledge of those fields. Within this context, Pinto indirectly classifies global health knowledge into the academic and the ethical. The former is based on a concrete discussion of academic principles of global health, while the latter seeks to lay a framework for ethical discussion in global health by classifying the discourse into four major themes: humility, introspection, solidarity, and social justice.
Pinto's paper is effective in creating a framework of principles that can be applied to ethical dilemmas. However, very little information is based on empirical evidence, but rather on a theoretical discussion of what is ethical. Many of the principles are derived from works and studies that have not been tested or generated through surveys of individuals working in the field. It is not known whether once applied in practice, these principles will generate a more favorable outcome for the student and the population.
An innovative study by Petrosoniak & McCarthy in 2008 attempted an evidence-based approach in the field of global health ethics (29) . Using a needs-based assessment survey, the researchers tried to determine the building blocks of a global health curriculum, including education on global health ethics. Individuals with extensive global health experience were interviewed regarding what they deemed to be the most important aspects of adequate preparation for global health work. Participants were asked to identify obstacles they met during their work and how these could have been avoided by pre-departure training; ethical conflicts they encountered and whether or not they were prepared to handle them; and to assess the effect and measurable outcomes of their work, on the local population as well as on themselves. Preliminary results indicate a consistent response pattern from all participants, emphasizing the need for objective training in global health principles. Many students found themselves in ethical conflicts during their global health electives, providing examples such as difficulties with accepting limited resource allocation, specific patient management concerns, concerns about conduct of clinical research and requirements to undertake activities beyond their scope of competence related to their training. It was clear from the responses of trainees as well as supervising faculty that dealing with ethical conflicts occurring in a global context differ significantly from the ethical framework that they had learned in Canada. Most felt that more training related to ethics in the global health context would better prepare them for their experience.
Currently, students are able to refer to general ethical guidelines, such as the World Medical Association Declaration of Helsinki and the International Code of Medical Ethics. In figure 1 , we illustrate a model used to generate such universal medical ethical standards, and additional items which make this model applicable to global health ethics. This figure also serves as a good preliminary model to be applied to an ethical dilemma arising in global health work. Items in black represent traditional elements used in the development of current medical ethics. Items in red are specific to ethical dilemmas in low resource settings.
To illustrate how such a framework may be employed, consider the case of a student working for a nongovernmental organization (NGO) that provides essential health care services to a low resource community. The NGO distributes indispensable resources to select individuals under a strict set of rules, without consultation with community members. This ultimately creates animosity amongst individuals and a rift in the community structure. Does the student continue to provide essential services to those in need by continuing to work with the NGO, or does she protest unfair and unequal resource distribution of Vol. 12 No. 2 resources by terminating her work with the NGO? The ethical framework introduced below identifies the resources and principles available to students to begin the discourse necessary for answering such questions.
FROM RESEARCH TO CURRICUlUM: THE CASE OF THE UNIVERSITy OF OTTAWA'S PREDEPARTURE TRAINING INSTITUTE
In response to the large-scale need for a global health curriculum and pre-departure preparedness training, the University of Ottawa's Faculty of Medicine students and faculty have launched a pilot global health training institute. The aim of the institute is to provide students interested in global health work with a set of aptitudes, tools and introspective methods within which they can frame their international experience.
Set out over the course of 4 days and anchored in principles of problem-based learning and didactic lectures, the institute will cover several themes by experts in their respective fields. The content of the institute is based on the aforementioned work by Petrosoniak & McCarthy (29) and existing research, and was organized into three components: knowledge, attitudes and practice/skills. In Table 1 we outline the framework used to guide the institute curriculum development. The first day is an introduction to global health, emphasizing the social determinants of health, indicators of health, key players in health policy and development, access to essential medicines and migrant health. The second day focuses on global health ethics and patient safety. It addresses the assessment of global health projects, exploring and understanding one's own motivations, goals and responsibilities, as well as measuring impacts on the local population. The third day deals with practical aspects of global health work, addressing pre-departure preparation, personal safety, tropical diseases, proper cultural, political and linguistic preparation, and personal preparedness. The fourth day brings the lessons of global health back to Canada by looking at vulnerable populations in our own country: Aboriginals, homeless, sexually diverse and intravenous drug users.
In addition to the didactic lectures, students have the opportunity to work through problem-based cases with experienced experts in the field of global health. The cases contain dilemmas of just resource distribution, applying principles of social justice and equality, and understanding one's role in a global health project. As an example, one case students are asked to work through is that of Jo, a second year medical student participating in a surgery elective in a rural African village (30) . Before departing, Jo is offered recently expired medications to take to the host community, and debates purchasing personal protective equipment and HIV prophylactic medications as none are available at the local hospital. Once engaged in the elective, Jo becomes aware of resource disparities apparent by standards of patient care, and of her inability as a trainee to affect them. In addition, distribution of human resources becomes problematic as Jo's preceptor is keen to teach Jo, neglecting local students and awaiting patients. Under the doctor's supervision, Jo is allowed to perform a bowel resection, and sustains a needle stick injury. Upon returning home and starting clerkship, Jo is finding it difficult to relate to patients with minor medical issues as a result of being exposed daily to critically ill patients in her host country.
This case illustrates several common ethical scenarios encountered before, during and after a global health experience. The intent of these sessions is to highlight potential obstacles a student may face overseas or locally, and to provide a safe milieu for reflection, guided by expert opinion. Most importantly, they allow students to consider common ethical scenarios encountered during global health work in a model environment, before the consequences of their actions risk having detrimental outcomes.
As an objective means of evaluating the program's impact, a questionnaire before and after program participation was administered to measure changes in knowledge and attitudes. This questionnaire is currently being assessed and the outcomes will be used to influence next year's institute.
CONClUSION
Global health work has been increasing in popularity among health care professionals and students. What in the past was considered to be only an area of special interest has transformed into a respectable and valuable academic discipline. Global health has evolved into a crossroad where public health, globalization, politics and human rights intersect. It is becoming increasingly more important to frame the principles of this discipline as an engaged effort on the part of many interconnected communities, key players, stakeholders, governments, non-governmental organizations, and individuals. As a true multidisciplinary specialty, with the potential to serve communities on a very large scale, global health needs to receive the same empirical attention as any other specialty in medicine, with the same standards of discovery, discussion, and implementation.
However, this call to action would be incomplete without addressing the need for integration of global health ethics into any pre-departure training or global health course. In Figure 1 , we outline components of an ethical assessment framework specific to global health work. Furthermore, in Table 1 we outline a framework for development of such a curriculum, guided by the results of the needs assessment survey conducted by (29) and implemented in University of Ottawa's Pre-departure Training Institute in 2008.
Any career in global health is bound to face ethical dilemmas, many of which will pose significant challenges to patients and communities. Achieving the best possible outcome requires having the necessary knowledge, attitudes and skill sets around global health and global health ethics, which allows for the generation of sustainable solutions and compromises. Any student wanting to excel in this field and wanting to minimize harm to themselves, partners, global health communities and patients needs a solid grounding in the principles of global health and global health ethics. Faculties of Medicine in Canada have a responsibility to ensure their students receive this important education.
